THAT WHICH IS CLAIMED IS: 

A/^ 1 . A recombinam adeno-associated virus (rAAV) vector comprising a 
heterologous nucleotide semience encoding B-domain deleted factor VIII operably linked 
5 with at least one enhancemnd at least one promoter. 

2. The rAAV vector of claim 1, wherein said rAAV vector further comprises 
spacer DNA. 



^ hetero 



10 3. The rAAV vector of claim 1, wherein said rAAV is selected from the 

group consisting of AAV serotype 1, serotype 2, serotype 3, serotype 4, and serotype 5. 

4. The rAAV vector of claim 1, wherein said B-domain deleted factor VIII is 
a human B-domain deleted factor VIII. 

15 

5. The rAAV vector of claim 4, wherein said heterologous nucleotide 
sequence encodes a B-domain deleted factor VIII having the amino acid sequence set 
forth in SEQ ID NO:2. 

20 6. The rAAV vector of claim 4, wherein said heterologous nucleotide 

sequence comprises the sequence given as about nucleotides 419 to 4835 of the 
nucleotide sequence set forth in SEQ ID NO:l. 

7. The rAAV vector of claim 1, wherein said promoter is an AAV ITR. 

25 

8. A pharmaceutical formulation comprising the rAAV vector of claim 1 in a 
pharmaceutically acceptable carrier. 
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9. A recombinant adeno-associated virus (rAAV) vector comprising a 
heterologous nucleotide sequence encoding factor VIII operably linked with a liver- 
preferred expression control element. 



10. The rAAV vector of claim 9, wherein said heterologous nucleotide 
sequence comprises the sequence given as about nucleotides 419 to 4835 of the 
nucleotide sequence set forth in SEQ ID NO:l. 



1 1 . The rAAV vector of claim 9, wherein said liver-preferred expression 
10 control element comprises at least one enhancer selected from the group consisting of the 
al microglobulin/bikunin enhancer, the hepatitis B virus Enhl enhancer, the hepatitis B 

%U virus Enhll enhancer, the human albumin E\j enhancer, and the human albumin E6 

Efl 

jf ; enhancer. 

|y AS fjQ^^H- The rA&V vector of claim 9, wherein said liver-preferred expression 

*~ /V^' control element comraises the hepatitis B virus Enhl enhancer given as about nucleotides 

H 4 1 9 to 483 5 of the n/cleotide sequence set forth in SEQ ID NO: 1 . 



13. The rAAV vector of claim 9, wherein said liver-preferred expression 
20 control element comprises at least one promoter selected from the group consisting of the 
hepatitis B virus core promoter, the mouse albumin promoter, the human Ul snRNA 
promoter, and the herpes simplex virus thymidine kinase promoter. 



14. The rAAV vector of claim 9, wherein said liver-preferred expression 
25 control element comprises at least one transcription factor binding site selected from the 
group consisting of a TATA box, a CAAT box, a GC box, an ATF box, a C/EBP binding 
site, an HNF1 binding site, an HNF2 binding site, an HNF3 binding site, an HNF4 
binding site, and a TGT3 binding site. 
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15. The rAAV vector of claim 9, wherein said heterologous nucleotide 
sequence further comprises sequences encoding a promoter and a polyadenylation 
sequence. 



16. The rAAV vector of claim 9, wherein said heterologous nucleotide 
sequence comprises the sequence given as about nucleotides 150 to 4914 of the 
nucleotide sequence set forth in SEQ ID NO:L 

17. The rAAV vector of claim 9, wherein said heterologous nucleotide 
sequence encodes the amino acid sequence set forth in SEQ ID NO:2. 

0^^-^ 18. A recombinant aderJo-associated virus (rAAV) vector comprising a 
heterologous nucleotide sequence encoding a B-domain deleted factor VIII operably 
linked with an enhancer, wherein /said nucleotide sequence is selected from the group 
consisting of: 

(a) the nucleotide sequence given as nucleotides 419 to 4835 of the nucleotide 
sequence set fonh in SEQ ID NO: 1 , 

(b) a nucleotide sequence that hybridizes to the nucleotide sequence of (a) 
under conditions of high stringency and which encodes a B-domain 
deleted factor/VIII, and 

(c) a nucleotide sequence that that differs from the nucleotide sequences of (a) 
and (b) abo^/e due to the degeneracy of the genetic code, and which 
encodes a Bf-domain deleted factor VIII. 

19. The rAAV vector of claim 18, wherein said rAAV further comprises 
spacer DNA. 

20. A composition comprising a population of at least about 10 12 recombinant 
adeno-associated virus (rAAV) vector particles comprising a heterologous nucleotide 
sequence encoding B-domain deleted factor VIII. 
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A method of delivering a nucleotide sequence encoding B domain-deleted 
factof VIII to a cell comprising contacting the cell with a recombinant adeno-associated 
virus (rAAV) vector comprising a lieterologous nucleotide sequence encoding B-domain 
deleted factor X^III operably linked with a liver-preferred expression control element. 

2. /The method of claim 21, wherein the contacting is carried out in vitro. 

The method of claim 21, wherein the contacting is carried out in vivo. 

The method of claim 21, wherein the cell is selected from the group 
consisting of neural cells, liver cells! muscle cells, retinal cells, epithelial cells, fibroblast 
cells, germ cells, bone marrow cells] hematopoietic stem cells, spleen cells, pancreas 
cells, and cells of the central nervous system. 



5. The mi 






claim E4 wherein the cell is a liver cell. 



The method of claim El, wherein the cell is a human cell. 



The method of claim 
element comprises at least one 
microglobulin/bikunin enhancer, the 
Enhll enhancer, the human albumin 




1, wherein said liver-preferred expression control 
enhancer selected from the group consisting of the al 

hepatitis B virus Enhl enhancer, the hepatitis B virus 
Ei. 7 enhancer, and the human albumin Ee enhancer. 



The method of claim 
element comprises the hepatitis B 
4835 of the nucleotide sequence set 



21, wherein said liver-preferred expression control 
vjirus Enhl enhancer given as about nucleotides 419 to 
forth in SEQ ID NO:l. 



29. The method of clain l 
30 element comprises at least one 



21, wherein said liver-preferred expression control 
prorhoter selected from the group consisting of the 
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hepatitis B virus core promoter, the mouse albumin promoter, the human Ul snRNA 
promoter, the herpes simplex virus thymidine kinase promoter. 

30/ The method of claim 21, wherein said liver-preferred expression control 
element comprises at least on<; transcription factor binding site selected from the group 
consisting of a TATA box, a CAAT box, a GC box, an ATF box, a C/EBP binding site, 
an HNF1 binding site, an HNF2 binding site, an HNF3 binding site, an HNF4 binding 
site, and a TGT3 binding site 



fl. The method o 
at least one AAV ITR opera 3 
deleted factor VIII such thai 
encoding B-dpmain deleted 




The method 
human B-domain factoi \VMI 





claim 21, wherein said tAAV vector additionally comprises 
y linked to said nucleotide sequence encoding B-domain 
said AAV ITR drives expression of said nucleotide sequence 
factor VIII. 



of claim 21, wherein the B-domain deleted factor VIII is a 




53. Themethoc 
encc)des a B-domain 
ID NO:2. 



of claim 32, wherein said heterologous nucleotide sequence 
deleted factor VIII having the amino acid sequence set forth in SEQ 



34. The metho 
comprises the sequence g 
sequence set forth in SEQ 



55. A method 
deleted factor VIII to a ce 
associated virus (rAAV) > 



of claim 33, wherein said heterologous nucleotide sequence 
ven as about nucleotides 419 to 4835 of the nucleotide 
D NO:l. 



3f delivering a nucleotide sequence encoding a B-domain 

comprising contacting the cell with a recombinant adeno- 
ector comprising a heterologous nucleotide sequence encoding 



a B-domain deleted factoi VIII selected from the group consisting of: 
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(a) the nucleotide sequence given as nucleotides 419 to 4835 of the 
nucleotide sequence set forth in SEQ ID NO:l, 

(b) a nucleotide s jquence that hybridizes to the nucleotide sequence of (a) 
under conditions of high stringency and which encodes a B -domain 
deleted factoij VIII, and 

(c) a nucleotide Sequence that that differs from the nucleotide sequences of (a) 
and (b) abovi due to the degeneracy of the genetic code, and which 
encodes a B-aomain deleted factor VIII. 




A method off delivering a nucleotide sequence encoding B-domain deleted 
factor VIII to a cell comprising contacting the cell with a composition comprising a 
population of recombinant ladeno-associated virus (AAV) vectors comprising a 
heterologous nucleotide sequence encoding B-domain-deleted factor VIII, and further 
wherein sai(^compositi0nnas a titer of at least about 10 infectious units per milliliter. 

A metWi <bf enhancing blood coagulation in a subject in need thereof 




comprising administering 



comprising a heterologou s nucleotide sequence encoding B-domain deleted factor VIII to 



the subject m an amount 



a recombinant adeno-associated virus (rAAV) vector 



ufficient to enhance blood coagulation. 



/38. The meth&d of claim 37, wherein at least about 2 x 10 10 particles of the 

9. The meth 3d of claim 37, wherein the subject is a mammalian subject. 
4p( /The methDd of claim 39, wherein the subject is a human subject. 



41/ The meth 
route selected from the 



)d of claim 40, wherein the rAAV vector is administered by a 
gfoup consisting of oral, rectal, transmucosal, transdermal, 
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inhalation, intravenous, 



intraarticular administration 




subcutaneous, intradermal, intracranial, intramuscular, and 



The met lod of claim 41, wherein the rAAV is administered to the liver of 



the subject. 



of claim ^pwherein the rAAV is administered to the liver by 
e group consisting of intravenous administration, intraportal 
intrabiliary administration, intra-arterial administration, and direct 



Ap. The method 
a route selected from th 
administration, i 
injection into the liver parenchyma 



The m< 
prewired expression/coin 
sequence encoding fa 



lofl of claim 37, wherein the rAAV further comprises a liver- 



leist 



(5. The method 
element comprises at 
microglobulin/bikunin 
Enhll enhancer, the huihan 




itrol element operably linked with the heterologous nucleotide 



of claim 44, wherein said liver-preferred expression control 
one enhancer selected from the group consisting of the al 
(fnhancer, the hepatitis B virus Enhl enhancer, the hepatitis B virus 
albumin E1.7 enhancer, and the human albumin Ee enhancer. 



The method of claim 45, wherein the liver-preferred expression control 



element is a hepatitis B 
element Enhll. 




virus enhancer element Enhl or a hepatitis B virus enhancer 



47 The method of claim 37, wherein the B-domain deleted factor VIII is a 
human B-dorfiain deleted factor VIII. 



The method 
encoders a B-domain de 



of claim 47, wherein the heterologous nucleotide sequence 
eted factor VIII having the sequence given in SEQ ID NO:2. 
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+9. The method 
encodes the afhino acid 




qf claim 48, wherein the heterologous nucleotide sequence 
sequience set forth in SEQ ID NO:2. 



50. A method of 
hemophiliac subject a bioloj;: 
virus (rAAV) vector compri 
deleted factor VIII, wherein 
therapeutically effective ambunts 



rearing hemophilia A comprising administering to a 
ically effective amount of a recombinant adeno-associated 
sing a heterologous nucleotide sequence encoding B-domain 
said B-domain deleted factor VIII is expressed at 



rearing hemophilia comprising administering to the liver of a 
effective amount of a recombinant adeno-associated 
g a heterologous nucleotide sequence encoding B-domain 



loj Really i 



ft . A method of 
hemophiliac subject, a b 
virus (rAAV) vector coj 
deleted factor VIII. 



The method of claim 51, wherein the liver expresses the encoded B- 
domaifi deleted factor VIII, w|hich is secreted into the blood in a therapeutically effective 
amount. 





A method of a iministering B-domain deleted factor VIII to a subject 
comprising administering a cell expressing B-domain deleted factor VIII to the subject, 

uced by a method comprising contacting the cell with a 
virus (rAAV) vector comprising a nucleotide sequence 



wherein the cell has been pro 
recombinant adeno-associate< 



encoding B-domain deleted f ictor VIII. 




Y4. The method oi claim 
consisting of hematopoietic st 
cells, pancreatic cells, keratindcyti 



53, wherein the cell is selected from the group 
m cells, liver cells, fibroblasts, epithelial cells, spleen 
;es, endothelial cells, myoblasts, and neural cells. 



5f. A method of producing a high-titer stock of a recombinant adeno- 
associated virus (rAAV) vector comprising 
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(a) infecting a packaging cell with a rAAV vector comprising a heterologous 
nucleotide sequence encoding factor VIII, 

(b) allowing the rAAV genome to replicate and be encapsidated by the 
packa ging cell, and 

collecting the rAAV particles to form a rAAV stock; 

V stock is at least about 10 6 infectious units per 



(c) 

wherein the t 
milliliter. 



rfthery 




The method of claim 55, wherein the heterologous nucleotide sequence 
encoding factor VIII is operably linked with a liver-preferred expression control element. 



57. A virus Sock produced by the method of claim 55. 

ift^*^ 58. A nucleotide sequence encoding B-domain deleted factor VIII operably 
linked with a hepatitii virus expression control element. 

59. The nucleotide sequence of claim 58, wherein said hepatitis virus 
expression control ^ement is from a hepatitis B virus. 

20 60. Thejnucleotide sequence of claim 59, wherein said hepatitis virus 

expression control/element is a hepatitis B virus Enhl or Enhll enhancer. 



25 



61. ThJb nucleotide sequence of claim 60, wherein said hepatitis virus 
expression contnfl element is a hepatitis B virus Enhl enhancer. 

62. Tie nucleotide sequence of claim 58, wherein said nucleotide sequence 
comprises the sequence given as about nucleotides 150 to 4835 of the nucleotide 
sequence set forti in SEQ ID NO: 1 . 
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63. The nucleotide sequence of claim 62, wherein said nucleotide sequence 
further comprise^a promoter and a polyadenylation sequence. 

64. Tjie nucleotide sequence of claim 63, wherein said nucleotide sequence 
comprises the sequence given as nucleotides 150 to 4914 of the nucleotide sequence set 
forth in SEQ IONO:!. 



65. 



vector comprising the nucleotide sequence of claim 58. 



66. The vector of claim 65, wherein said vector is the plasmid disclosed herein 
as pDLZ6. 




67. A cell containing the vector of claim 65. 
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